Phosphatidylinositol 3-phosphate is found in microdomains of early endosomes.
Phosphatidylinositol 3-phosphate [PI(3)P] is a phosphatidylinositol 3-kinase product whose localisation is restricted to the limiting membranes of early endosomes and to the internal vesicles of multivesicular bodies. In this study the intracellular distribution of PI(3)P was compared with those of another phosphoinositide and a number of endosomal proteins. Using a 2xFYVE probe specific for PI(3)P we found that PI(3)P is present in microdomains within the endosome membrane, whereas a phosphoinositide required for clathrin-mediated endocytosis, PI(4,5)P2, was only detected at the plasma membrane. The small GTPase Rab5 as well as the PI(3)P-binding proteins EEA1, SARA and CISK were found to be abundant within PI(3)P-containing endosomal microdomains. In contrast, another PI(3)P-binding protein, Hrs, was found concentrated in clathrin-coated endosomal microdomains with low levels of PI(3)P. While PI(3)P-containing microdomains could be readily distinguished on enlarged endosomes in cells transfected with a constitutively active Rab5 mutant, such domains could also be detected in endosomes of non-transfected cells. We conclude that the membranes of early endosomes consist of microdomains in which PI(3)P and specific proteins are concentrated. These microdomains may be necessary for the assembly of distinct multimolecular complexes that specify organelle identity, membrane trafficking and receptor signalling.